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果表明此两种菌株分别为哈维氏弧菌 (Vibrio harveyi) 和副溶血弧菌 (V. 
parahaemolyticus)。其中两者的 16s rRNA 部分序列与 GenBank 中已存在序列最







利用基因芯片技术，对攻毒 24 h 和 48 h 后大黄鱼鳃组织的 mRNA 进行了
分析。结果发现，芯片中部分基因的表达发生了变化。经过 24 h 后，39 个基因
的表达上调，37 个基因下调；经过 48 h 后， 43 个基因上调， 76 个基因下调。
其中 RPL10/QM-like 基因经过 24 h 后没有明显变化，而经过 48 h 后表达水平下
调；MHCⅡ经过 24 h 后上调，48 h 后下调；CD3 zeta-1 经过 24 h 后下调，48 h
后没有明显变化。 
4、2 种石首鱼类 RPL10/QM-like 基因特性研究 
利用 RACE-PCR、Real-time PCR 和生物信息学等方法对大黄鱼和眼斑拟石
首鱼的 RPL10/QM-like 基因及其表达产物进行了研究。获得了大黄鱼和眼斑拟石















登录号分别为 FJ455761 和 FJ455762)，推导出其表达产物都具有 215 个氨基酸
(AA)，分子量分别为 24.62 kD 和 24.60 kD。同时获得了大黄鱼和眼斑拟石首鱼
的 RPL10/QM-like 基因(PcQM 和 SoQM)的基因组全长(GenBank 登录号分别为






5、2 种石首鱼 RPL10/QM-like 基因的体外表达 
利用大肠杆菌 BL21(DE3) 和表达载体 pET28a(+) ，对 2 种石首鱼
RPL10/QM-like 基因进行了体外表达，利用带有 6×His 标签的抗体，鉴定表达产
























In this study, the immuno-related genes from Pseudosciaena crocea were 
scanned using microassay and real-time PCR method and studied the ribosomal 
protein L10 (RPL10/QM-like) gene and its product from P. crocea, which provide 
theoretical basis for studying the immunity of the sciaenoid. At the same time, 
RPL10/QM-like gene from Sciaenops ocellatus was sequenced and compared with 
other fish to provide theoretical basis for the phylogeny of the fish. The results were 
shown as follows: 
1  Identification of the collected bacteria 
In this study, two bacteria were separated from sick Bostrychus sinensis,  and it 
was validated that was the germs causing Vibrio disease by the recursive infection 
experiment. The two bacteria were isolated again the identified based on 
morphological, physiological and biochemical and molecular-biological 
characteristics and considered as Vibrio harveyi and V. parahaemolyticus. The 
sequence similarity of the partial sequences of 16s rRNA from the two bacteria were 
both 99% with the sequences that had been in GenBank. The two partial sequences of 
16s rRNA were submitted to GenBank, their accession numbers were EU170469 and 
GQ327950, respectively.  
2  Challenge of P. crocea 
The brood of P. crocea injected with oxytocin and harboring. The brood and the 
juvenile were both injected with pathogens composed of Vibrio harveyi and V. 
parahaemolyticus. The result showed that some of the broods were of typical lesions 
phenomenon. For example, pectoral fin, ventral fin, caudal fin and gill cover were 
bleeding symptom, and the scale appeared exfoliated, however, the juveniles had no 
typical lesions. 
3  Result of hybridization of microarray 
The gill tissue of P. crocea infected by bivalent vaccine composed of two kinds of 















Real-time PCR. The result showed that the expression level of some genes were 
changed after P. crocea was infected with bacteria. There were 39 genes up-regulated 
and 37 genes down-regulated during 24 h, 43 genes up-regulated and 76 genes 
down-regulated during 48 h after infection. There were many immuno-relatived genes, 
such as, PcQM, MHCIV, CD3zeta-1, and so on among them. PcQM expression was 
not changed during 24 h after challenging. Obviously, the gene played important role 
in the Mucosa-associated lymphoid tissue(MALT) of this tested fish to protect the 
host from pathogens during 48h down-regulated; MHCIV gene, related to 
differentiation of B Cell and function of T cell, was up-regulated during 24 h, and 
down-regulated during 48 h; CD3zeta-1, a subunit of CD3, was one maker of the T 
cell and was down-regulated during 24 h without any change during 48 h. 
4  Characterization of RPL10/QM-like gene from two sciaenids 
In order to learn more about RPL10/QM-like gene from the sciaenoid, we 
obtained the full sequences of cDNA from P. crocea  and S. ocellatus, named as 
PcQM and SoQM, respectively. The accession numbers of them were FJ455761 and 
FJ455762, respectively; the deduced sequences of their expression products 
containing 215 amino acids(AA) on both of them. Their molecular weights are 24.62 
kD and 24.60 kD, respectively. We also obtained the full-length of genomic sequences 
of PcQM and SoQM, their accession numbers were GQ398775 and GQ398776. They 
were both composed of 5 exons and 6 introns. The sequences of PcQM gene and its 
product were highly conserved in many organism, which analyzed by bioinformatics 
softwares. The gene was expressed in all tested tissues of the immuned P. crocea, as 
showed that PcQM gene and its product played essential and important role in P. 
crocea. Based on the amino acid (AA) sequences of RPL10/QM-like proteins of fish, 
phylogenetic tree was constructed using Neighbor-Joining (NJ) by Mega 4.0. The fish 
living in the same surrounding were the same clades. At all, study on the RPL10/ 
QM-like gene and its product has provided the theoretical basis for the immunology 
of the sciaenoid. Because of the high conservation of the RPL10/QM-like gene and its 
product, the gene from S. ocellatus studied has offered the theoretical basis for the 
molecular phylogeny and evolution of fish. 















The Escherichia coli, BL21(DE3), and the pET28a(+) expression system were 
used to express PcQM and SoQM in vitro. The recombinant protein of PcQM were 
determined by 6×His taq antibody using western-blotting. The elisa method was used 
to identify the antibody of the recombinant protein of PcQM, which was established 
to provide basic data on studying the function of the RPL10/QM-like gene from the 
sciaenoid.  
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